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Introduction 1
The Gamburtsev Subglacial Mountains (GSM) are located beneath Dome A 2 of the East Antarctic Ice Sheet (EAIS) (Fig. 1) . Although the GSM cannot be 3 directly observed, the subglacial landscape has recently been revealed by Antarc-4 tica's Gamburtsev Province (AGAP) radar, aerogravity and aeromagnetic data, 
Surface and Bedrock Topography

50
Mapping of surface and bedrock topography was carried out using a wing-51 mounted RES system. RES data were acquired using ice-penetrating radars with absolute values. Gravity data from the two aircraft were combined and filtered us-87 ing a 9 km half-wavelength low-pass space-domain kernel filter (Holt et al., 2006) .
88
They were then upward continued to a uniform altitude of 4,600 m above the el-89 lipsoid (corresponding to the maximum flight altitude). After reduction, filtering 90 and upward continuation, the overall RMS cross-over error of the free-air gravity 91 anomaly (FAA) data was 2 mGal.
92
The FAA data were 'nearest neighbour' gridded with a horizontal spacing of FAA grid for East Antarctica (Fig. 2) .
98
Gravity anomalies arise from undulating interfaces across which there is a 99 density change. In order to calculate a Bouguer correction, the gravity effects of
100
(1) the ice surface and (2) the ice-bed interface were calculated using Parker's 101 expression for the gravity effect of an undulating interface of uniform density 102 contrast (Parker, 1972) (Supplementary Fig. 1 ). quency domain (e.g. Kirby, 2014) .
is the Fourier transform of the observed gravity anomaly, H(k) is the
117
Fourier transform of the observed topography, k = (k x , k y ) is the 2D wavenumber
118
and k = |k|, * denotes the complex conjugate and indicates annular averaging of 119 the spectral estimates. Another useful spectral parameter is the coherence, γ 2 (k),
120
which is expressed as (Kirby, 2014) 121
The coherence is essentially the square of the Pearson product-moment correlation anomaly is caused by the topography. In this study, 0.5 is used as the threshold 125 between high and low coherence. The phase of the admittance, φ(k), is defined by
Where the coherence is high, the phase of the admittance should be close to zero.
128
The 
where
is the flexural response function, and
is the flexural rigidity. 
157
At wavelengths shorter than the isostatic rollover (k ≥ 0.15 radkm −1 ), topog-
158
raphy is uncompensated and the admittance is given by (Watts, 2001) 159
Taking the logarithm of both sides yields 160 log 10 Z(k) = −kd log 10 e + log 10 (2 π G (ρ c − ρ i ))
log 10 Z(k) was plotted against k and a straight line was fitted to the interval corre-161 sponding to the uncompensated topography (0.15
linear regression (Fig. 3) . The interval is capped where the coherence, γ 2 , falls be- window is that which minimised the root mean square (RMS) misfit between the 169 observed and theoretical curves (Fig. 4) .
170
Variation in T e with window size was illustrated by computing the isostatic 171 response function (IRF) (Watts, 2001) ,
which normalises the admittance for d and ρ c − ρ i for each window (Fig. 4) . The
173
theoretical IRF for an elastic plate model is given by (Watts, 2001 )
ϕ e (k) was calculated for a range of T e values and compared to the observed IRF 175 (Fig. 4) .
176
The coherence between the Bouguer anomaly and bedrock topography -the
177
'Bouguer coherence' -was also modelled for a flexed elastic plate overlying an in- 
Spatial Distribution of Eroded Material
186
If the spatial distribution of erosion is non-uniform, it is possible for peak 187 elevations to increase, because local erosion is less than uplift driven by the flex- 
216
The flexural response to the removal of the ice sheet and the eroded material 217 was calculated by solving the general flexure equation for the application of a 2D
218
(un)load, h(x, y), to an elastic plate overlying an inviscid fluid.
The density of the load (ρ load ) was assumed to be 915 kgm −3 for ice and 2670 lower density sedimentary rocks in the surrounding basins (2400-2600 kgm −3 ).
240
The coherence between the FAA and topography is high over a wide range of 
248
The best-fitting T e derived from the free-air admittance remains constant at 
Amount of Erosion and Flexure
257
The estimated amount of eroded material in the valleys of the GSM is up to 258 1.2 km (Fig. 5c ). In the Lambert Rift, 1.5-2 km of erosion is estimated, which 259 is consistent with independent estimates from ice sheet erosion models (Jamieson flexural uplift is relatively consistent at 500-700 m throughout the range (Fig. 6 ).
271
The calculation was also carried out for T e = 10, 25 and 50 km. This range Table 2 ). Subtracting the flexure from the peak accordance surface gives 282 the pre-incision topography. The pre-incision topography is 2-2.5 km in the GSM 283 for each T e scenario (Fig. 7) . 
311
One reason for such a discrepancy may be the role of buried/internal loads.
312
Bouguer coherence modelling indicates that the ratio of buried loading to surface 313 loading in the Gamburtsev region is approximately one (Supplementary Fig. 2 ).
314
Negatively buoyant loads within or at the base of the lithosphere increase the cur- ity lithosphere, the region will give the appearance of being in local, rather than 320 regional, isostatic equilibrium. sphere, and how they link to the effective elastic thickness.
337
The is the bed pick, which was used along with many others to generate the bedrock topography grid. 
542
• The hillslope diffusion term, κ∇ 2 h, takes the form of a typical 2D diffusion 543 equation; the 'erosional diffusivity' is given by κ.
544
• The uplift term, U, incorporates the ongoing isostatic adjustment to the re-545 moval of mass by river systems.
546
Water is rained onto a regularly spaced topographic surface. Each grid node is 
552
The GSM topography is very rugged (Fig. 2) , which suggests fluvial advection dominates over diffusion. Preliminary model runs showed that the final landscape 554 is insensitive to κ; the diffusion term was neglected. Eq (A.1) is reduced to 555 ∂h ∂t = U − KA 
564
The initial topography, h(x, y, 0), was the pre-incision topography grid derived 565 in this study (for T e = 5 km), which represents the cumulative tectonic/dynamic 566 uplift in the absence of incision. The grid was resampled to a resolution of 2 km 567 to ease the computational demand.
568
The model uses a numerical integration to discretise a continuous process; the 
